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mffi^-iZ&WZffiW (2a+l)x (2b+l) mmte. rfSSck D^ffefctS. 

ti. j] &*>biz±Tizfctf2>mm&**-r. mmm?8 <Dmm\zv^* i 

2umil, 5 1 . 5 mm i f ^> i > ^0IF22 

cd^#, m.±fc3s. <DW.miZ l 5 H^5gm, ^0IF4©tt, &:*:&zf 5 one 
ltt4 0IfISt&5, Uz>T. a = 40, b = 40il, 

h«8 ix8 i mmmm<D j: 5 fci»jt-r* t «k^. — ^jt&d, -too® 

$ it «k 5 a ^ IS ffl t? afe o T fe <fc to o 

vxhmmtztoo 

Z.<D (2a+l)x(2b+l)H*CDttHlfffi»JtS*J|[-r*«iS*\ «HFrW«*fl2«iS 
(^^>»tt5^a) tPf*. (2a+l)x(2b+l)H*©«HTffi#fc«#-r*:7-<;P* 

\zm&wm<DMmmn*™-rmT'&2>* ff^4it^§4 2a, ^sicko** 

imtfi&TlsTtoZZ. t&7ji~?o 04 (b) tt, 04 (a) (D»S«tK^lT, 
T?IiIflDiM®ISffofcfe0T*5. ^4 3, 4 4 14, 14 (a) 
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2-2) y y ©a— /t 7.^31 

2-4) ©«flS*J3t*ff 5 t» «fc=f5JB*i*tH-r* -*n*l*<fc 

(3) C±5D-/U7^Ml:J:l) ^5«^©Jlia<b4ff 3 
X fl* <k < & & o 
T[i, j] = l4*T[i, j] 

+ 2* (T [i-1, j]+Tti + l, j]+Tti, j-l]+T[i. j + 1]) 

+ 1 * (T [i-1, +T j + +T Ei + 1. j-l]+T[i + l, j + 1]) 1/16 ... (3) 

2-3) mmm-? yjommffitit 

isffiMs&ss (4) fc«kDjR«K mmmmo (5) icto** 



M = 



1 



... ( 4 ) 




1 



L(r[u]-M) 2 



- (5) 



cr = 
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2-4) 0B4IW£ 

3) x-mmmmhtzmmt. mm^mn<Dm^m&3^^€\zw^y>y^y^x 

ti-Sfefe. SiMWlcaiMs* 1 IcKJfebTiv*. &©3l# (6) 

(7) fc±DHtt*WJ6*fr a. 

if IT [i. j]-M|^3a then T[i, j]=l ... (6) 

else T[i, j]=T[i, j] ... (7) 

5 ^©^^, 1*1 io/hsftitas. 

• Tttfc<, *^5rW JtUPn-/U7>f AVOIRS (JS#r^©^-) 

$> -5) a 

fcfc, ^5|£©ji£#©^£I&D ^T©&# (8) (9) (10) 

if |T[i, j]-M|^3a then T[i, j] = l ... (8) 
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else if Tti. j]>l T[i. j]=l ... (9) 

else Tti, j]=T[i. j] ... (10) 

*l3et«-5¥^ttMtt#fc lfciSV>tt*fc*fc«>, ll:Ifi^T%ck^. 
Z<D «fc5 KbT, ^R|©p^&e**-r^^/ yif ffi (T= 1 ^5*»T?sM*f) 

3) y^>siE 

ttfflbT*IE#*H«-7 ! *-:*©1liIE*fT'3. MiE^^lBftT 1 -^ ©R, G, Bl 
§«l:»bT, 5£ (1 1) (1 2) (1 3) T^-T £ 5 fc, SjI#M©58!*8fc& 

gBtUbxy-f >nm^n^o 

RCi. j]=Rti. j]/T[i, j] ... (11) 
G[i, J]=G[i. j]/T[i, j] ... (12) 
B[i, j]=B[i. j]/T[i. j] .. . (13) 

l^.k"5 fcT?#S. f&fr-fe* =f 5 <D 13. <£>igi§i£ T » ^ J -f X<Z>12 
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■s^ft^st. m=^t> * i tekvLwrnmrnmntL lt®p c 3 1 <d«^«, % 

?2>m-?&Zo 1) iS&gPCK i&DfiA 0 T-*£MJf f£ 2 0 1 £fn>, *2PH 
iif-^0$ai*t5. 2) IfilPl, SOiA 1 "?ISi^ 2 0 2 ^ffVi, 
MIEM^H^^-^ 1 %mjj~?Z> 0 3) IS&BP2, gOffiA 2 2 0 

3£fT^> *siE*f^iii{£^-* 2 zmti-rzo 4) ittP3, iSso®A3-ea 
to- mmm&\z&zmm : T-9\*mm&\zxv}%>®'&htkV2> a & 
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n 2 <Dmn<D&m\z$>\*-z , wmmmmm-z&z p c 3 i ia^snss2pi 

=t^c 01214, PC3 lTff5Ii©Sn^*t7n-9 1 t-hT$§. 

1) g|$7>;^4l$ 

2) aia*^^^'oaifi[«a£si 

UTHSttit, Arli, #3; (14) \Z ii 0 §f-^T£ C 
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Ar = r • 



/ P -P* 

* 0 0 



- (1 4) 



P'-Z P 



a£jpH«©j8ia*^yyT[i. j] mmmiT. e]±-c^ ( i 5) \z& o ir\ 



3) SiI#^y:/<0F«SEjfe 

H«©.kDW;tt««DttT<B:*$«£»ifi#K:F«*T*. H9tt, i&DfttT 
(a) tt, FM7&<*£V>«£, 111 9 (b) te, Fl^/h$^I^$it 0 B9^ 

fews^ttJc-sic, Fttoje*:* (F=^j^iei»/p>x©^r3aps) ft, 
^ (i6) T&t^st-rs. 



r' = r+Ar = r 1 + 




- (15) 
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r — -(16) 

F 

1 £MX?CDM£ y^a [mm/p i xe U TlJOItSt, rf^gtt 

*T3*sna— «fcn — ;u7^ jv^mmzmnz c tic j^t, rfs^tiiii 

Witt, 1=0. 5mm, a = 5jnm/pixel O^^CF 2 2©I1$7 
F16, Fll, F8, F5. 6> F 4 t«ilt-5»^ICiTtt«)5i, 

b i o <D-)k7t7 4 )v?m$k&mm it, mm^n^ny ^ jv^ v 

iS&O «F 1 6 CD— ^7C^^ ^flSSctt, pf«fc0. 5<Dm§k&&*>, 70 
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3) yOtiE 

xfy^s2 5tta, ±i^mmmvrcmmm^ y zfz&m uxy-r >*tiE£ 
it, s (n) (is) (i 9) -e*"r«fc5te, BiteK, FitsE»a©aa* 

R[i. j]=R[i. j]/T' [i, j] ... (17) 
G[i. j]=G[i. j]/T' [i, j] ... (18) 
B[i. j]=B[i. j]/T' [i, j] ... (19) 

^^S^-T^IT*^. tftfiteliiMiB^L, i^W^^M^^^To 
iftoS¥I«itffiS(i^5f-^*^it2.e:t(;J:D, 

mmtfMttmiz-mtsimm) ^.a-ow-n^ sg i <Dmm(D^mmm\zn^xn 

•5 KjifflT^S. 7 1 £<fctfpii#!#LSi£g£: IT©P C 3 1 ©tit/&«, 

hub, $3 v>nnv>wm\z&ttz>, m=f*i*7 imn&B&miz^^'zm 
wrsa-e**. i) ifitp i, 80iAiTi«a»3 o 1 £f?v^ *tjE*t 
mmm?-? 1 ^m^-rs. 2) ittP2, j^o^a 2^31^*1^3 0 2 
^ atiE***®*?*-* 2 zmtiTZo 3) ig{agP3, fio«A 3 -vmnmm 

3 0 3 ^ffVi, ffilE^^iii^x-^ 3 ^m^-r^). 4) ifiiP4, 
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•?mft$i& 3 0 4 SfrVi, MlE^^Iij#x-^ 3 ZttiliTZo B 3 <D 

nm<Dj&M7?\t. mi <d mm n &m*> m 2 <d mm omm-e ft it \,> rc, -mwm 

&&fttDt£^. 

<miEMmwB.\zM-T z>mm> 

Ml 5 tt, Bj^MS^KT^-S P C 3 1 -eff P^Qa<D7 □— ^r- h Sr^f EI 
T*&£o Xf^S31Tlt JSfft®©££fe£tT5. ^ry7"S32T?H, IV ft 

max >-?ffiiE, j^y i^mmy jv^mm. iiiijtiao, ir^^ci 
^s3 7tit gsy-r >aiE5as^?T'5o ut. &x9-v7(Dmm\z~D\,*Tm 

1) «ft®©£/& Ufyys 3 1) 

WiE*f*liI«x — ^©#H* ti, j] KOUT, R G B {g^ £JW ftM^ Y ^©^m 

£fre>= aetft^fttt, m i ©^jfi©^si©s«pp#fc*i- vxft -ofz^mtmrnx 

$> *5> o 

2) l-r/7^7"«)4)5l (Xry7"S3 2) 

yiuj7-f )v* zmmmizMtfT. miEttmwmi*i<D¥-m&t3Ly z?u<d 

^(DM^ci^ void's t©K»J*55C <t < -t%fctblzm$blzH 
2 - 1 ) ©ft®(D^>TMiE 

(DtT^o A:fcte**Y(0£Y£Ymax) , ffi^Mi ^*Y' (02SY' ^Y' lax) t 

L> 0gA.tf;fc5S (2 0) ©«fc3fc»WSSSI£ifi?\ fc*5, r =0. 4, 0. 5, 0. 6^T& 
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y max 

h£Ttf ^^LSTifca. "T^^-fe, :=f 5 l£ test ^££3 <WZ>^ 

icy* ©g^^e,^{-fgH-r^>-3 ? h j< x&±mm\zt>tz-D-cm-\z&%_?> ± 
ta^ (20) n^#fHP$tf;:&oT^3„ r = o. ^s*wsca**F:£S 

&tc, #>TttjE©fc£nfcff&®fc**L-C, 016*J;DJ^^ (2 1) lei 
4ly5?iffl7^;V^*#ltS. #H*OXs/^atiijaE^*YH[i. j] t-r-So 

yh[i, j] = ur [i-i, j]-r [i, j] i+i y' [i+i, j]-r \\, n i 
+ir [i, j-i]-r ti, j] i+ir [i. j+n-Y' ti, j] I 

+ IY' [i-l, j-l] -Y' ti, j] i + ir ti+l, j + l]-r [i. j] I 

+ IY' [i-l, j + l]-Y' [i, j] | + |Y' ti + l, j-l] -Y' ti, j] | 

+ IY' [i-2. j-l] -Y' ti. j] I + IY' ti+2. j + 1] -Y' ti. j] | 

+ IY' [i-2, j + 1] -Y' ti, j] | + |Y' ti+2, j-l] -Y' ti. j] I 



(2 0) 
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+ IY' [i-1, j-2] -Y' [i, j] I + IY' [1 + 1, j+2] -Y' [i. j] I 
+ IY' [1-1, j+2] -Y' [1, j] I + IY' [1 + 1, j-2] -Y' [1. j] I 
+ IY' [1-3, j]-Y' [1, j] I + IY' [1+3, j]-Y' [1, j] I 
+ IY* [1. j-3]-Y' [1, j] | + |Y' [1, j+3] -Y' [1, j] I 
• +IY' [1-3, j-3]-Y' [1, j] | + |Y' [i+3, j+3]-Y' [1, j] | 

+ |Y' [1-3, j + 3] -Y' [1, j] I + IY' [1+3. j-3]-Y' [1, j] 11/24 ... (21) 

2-3) mmmfe 

^ (2 2) (2 3) Kit), Xy$>fflffllS#YH£Htt*U}£.LT, 
VffiWAxoa-W&fTV^ ^EDGE[i. j] fcffi2>-r3. MttThlti:25 

if YH [i. j] >Thl EDGE [i, j ] = 1 ...(22) 
else EDGE [i, j]=0 (¥*!§&) . . . (23) 

±m<D£z>\Z, 2 - 1 ) T?»WSElft*fT oTWFWM©S*ttW-*X*., 2- 
3) T'flltbfcoT- je©HISThlTlW«*Jj£*ff-3TV»*. S«R 

*»i»*©**T?xy5>jiiitti*fTV>, ®si/^;i/{c^cfer^{i^ia 

SIT, Hffi*ijjt&ff 5«k-5 tbTfeHfllT**. 
3) Xy J?7y yiCRf HSU^ilJn (T^y :/S 3 3 ) 

flFVifiH*^ (24) iCtDXy^Vy^CJiJa-r-S. HffiTh2«, 255iS§ffiJPg 

WKl»bT*«fc-t20£JlT©«fcH^*r5t>©i:"r*. ^litft £ ©*g^ £ TEDGE 
' =EDGE+DARKJ tlBSBT £ 0 ^T^. 
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if Yti, j]=£Th2 EDGE [i, j]=l ... (24) 

4) Xy Wy -7<Dm±mn (7f«;^S3 4) 

m i <z>mm<DMntmmiz, w-m^^-v (2a+i)x(2b+n wmw ^mtw-^mo 

*)Vft\z Ae^^ck o \z. #5* (2 5) \z£V, xy e^BPCD (2a+l)x(2b+l) MM 

^S^fT?. m=l, 2 a, n=l, 2 bT-&5„ 

if EDGE [i, j] =1 EDGE [i ±m, j ± n] =1 ...(25) 

5) ¥-m.T y ■J'^O^m (X^y7S 3 5) 

(26) ( 2 7 ) CAO. X y V"? y ^EDGE [i, j] £¥:fiT y :/FLAT [i, j] 
t: y hRfetC ^-DXmi&ZnZo ^^Stffiilltt, (2 

a+l)x(2b+l) Bl^T«^$n^>y-< >V^yfflm*-^>»W^ffiIEM^ia#l*iTSB 

tttBUT J: v^^ai-r. 

if EDGE [i, j] =0 FLAT [i, j] =1 (¥S*8) ...(26) 
else FLAT Ei. j ] =0 (XyvSI) ...(27) 

6) IS^-OitH Uf«;^S3 6) 

JIS<&, FLAT[i, )]=KDmm\Z^VX(D^ : fO . 

6-D isrwiM®! (y-r >fflm$&g) 

FLAT [i, j]=l<D^^0T[i, j] £ (2a+l) x (2b+l) B Pit l*l <Z> *8 *f it FL 
AT [i, j]=0ODM^«^TT[i, j]=HCl2£T£o 
6-2) Mi§^-7«y "/cDi^tf^?^ 

FLATU, j]=l©1g^l*!©T[i, j] fg 1 © MMOMm £ mm izMmBffi L- T, ¥■ 

6-3) K«J£ 

FLATti, j]=i<D^^i*i©T[i. j] i © mrnvrnm £ mm\z mmm%. u t, m 

±3 a tSfcOteTU. j] =l\zmfe? Z> . 

7) §5^rW >*SIE Uf>^S3 7) 

s& i (Dmm<Dmmtmm\z, ^mmmmm^m, g, bib&* ic» ixgettttjifc 
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<Dmm&&mwmtisfr-o&jEtt&mmfr2>o $3 ©£«&©»»-?«, 

=*5J&©l**KUfc#*»#-rs. 
-84 ©£Sifi©»ffi- 

:J5 4fc«fcH-r *W**?iJfl§ %>, Sift 45-7 y ?l££lpBlflt& 6Tttft< , 

*. — ff§ 3 ©H;&g©^tl-ete, X7y7'^iffl(^ViT^tS^5ttX7 
^tbTiffiSnTl/SVi, *&IEa«fcSnfclr>»^rt*aiU*. ft 4 ©££©?*£ 

Ht, c0i5^«2<D^i©iiti3 ©^iao^sgcD^m-g-tfe^^i-rsfero 

Tfcfc-S, SI 3 ©26ifi©»tBK:<fc*ra*H4©i«V>M* , 7y 

12 ©#lM©#ffi£H«fc;frft^im^*««tt©iSV*:*3 
©{i@1f?ST*ft 5 *>©-?£>&. ;* 9 1 & £tf£itt&&&tt t lt© 

P C 3 1 ©*ij&te, SlO*Jt0»fiiH«Tf*50T, ^^ittHJ^^BiS-r^,, 

us 2 ©^jfi©jg«tra«T*a. 
01 7 wmmmmm-e&z p c 3 1 Tff •s&s©? □— h &^-ria 

1) :/S 4 1 ©ff£H©£jStt, IB 1 ©*i(I©JBJR:fe«ktf»2 ©£&©» 

JBtra#Tf*S. 2) Xr-^S42(DlI$77^4fil (y-f>7?7Kl 
ffi) fet, »1 ©*Jfi©»JB*«ktKfB2©Sl|]K©»»trafiltf»*. 3) Xry^ 
S4 3©Ii@$7y^0iffiI^tt < f£2 ©*16©JBtB£RHin?as. 4) * 
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5) mmrn-^y zfvmmmfe 

fcat>, (2 8 ) ( 2 9 ) «k Qn&mmWM&fr? * ci;n?, 2) o r@jg 

ftsnfcai*v y y*r [i. j]-r*-r. 

if IT' ti. J]-H^3a then T'[i, j]=l ...(28) 
else T' [i, j]=T' [i, j] ... (29) 

6) zf 5 v y ^^(D^m 

^T-^S 4 6 Ttt, (30) (31) tit) ^51^-7 y -f* 2 fijbbt 

=f 5 V y ^dmap [i, j] C^it§. 

if T' [i, j]<l dmapti, j]=l ... (30) 

else dmapti, j]=0 ... (31) 

£ £-?:£( 3 0 ) ©*J^tt» fe^^UMSfefctTT' [i, j]<0. 95©«fc3fc*iJ3£ 
U T % J: o 

7) =f5 "7 7<DmjzMM 

Xfy/S47m (3 2) «fc 0«fi[«3E»T«Jt$nSR«»fc*«- 

5ft^5Ty^Kt4. ± 3H*©«g£jii&tr. m=1.2.3, n 

= 1, 2, 3T-&&o 

if dmapti, j]=l dmap ti ±m, j ± n] =1 ...(32) 

<miEtt%.mmiz$i-?z>mm> 

i) xfyyssi <DmMm<D$Li&\*> m3 ommoj&mtmm'v&Zo 2) x 

f^S5 3®I';^»; ^ t B&HfiU^iiilp-r m 3 CD §Jl CD 7£ JI <h |1| 

StsSfcJfcCCilfcfeS TEDGE' =EDGE+DARKJ tlBM-f D V*. 

4) IySJ7Ty^6^5««S»n 
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tbtczts.-? yzfmm&mm^x. (33) iciD^sfitts^iwtx-y^ 
:ti:ts. ^jSWkzkdhhi^ tedge" =edge+dark-dustj tteai-rs t.&fr v 

if dmap [i, j]=l EDGE [i, j]=0 ... (33) 
4' ) Xy 5>7j( T/OffifflRUbBiS (rf$ < 9 fo#g&<Z>ffiIE) (S 6 0) 
I»; :/*H>tfofc:*5«&©*< O&^tlfe (Bfefl-Snfc) ^Sgfci^gSS 

— #&MT»n«, «^S4 6©^57y^fffiSifflLT, ly^Tji 
4 6 cDd , 5-7y^'IS$glc c fc0rf55&^S<fcLT^cDge^*x>> Wy-ffr 
S^Mtf^Rfc* i:*HI0r£ns»£ra:, *©H*&Mxy 5>astf-*«k 3 

So 

tfH 1 9 fcj*-r±3fc*aH*fc#T*ra52 8 1J* (0 1 9 ©I**,©!!*, HI 1 

9 [i. j] = to. o] \zm \sT$&4 : m.m<Dfr$:7jk~?) <d^>% ±<m-&m.x%>m% 

*«i»;yoii^ *iia*'bxy j?tn. 4i^i as t\tmm 8 a*© 3 % 
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tmp[i. j] =EDGE [i, j] "T ^ T <Z> IH Ht [i, j] (c^LT 

if trap [i, j] =0 I 

sum = tmp [i-8, j] +tmp [i+8. j ] + tmp [i, j-8] +tmp ti, j+8] 

+ tmp[i-8. j-8] +tmp [i+8, j+8] +tmp [i-8, j +8] +tmp ti+8. j-8] 
if sum>4 EDGE [i, j] =1 

I 

5) xf'^s5 50x-r^y^t^iiit f 3 (Drnm^mmt^m-v 

6) TsJ-v 7 S 5 6 y^O^tfete, m 3 02IJ6©»IB£|15|«T? 

(3 4) (ciO*»¥fi^7ycftAt5. T&fr-S* FLATfcdiapfcW 
FLAT [i, j] =FLAT [i, j] *dmap [i, j] ...(34) 

8) gey-r>«m 

u«fl)T?TRT**. JimM&fcM (^>ttMl) tt. SI! 3 ©mjg©^ 
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CUTSSaffiUfcM*^ 7K#bTn— A*fflS£ff "5. T[i, j]0g5 

snzmm u, j] 01$ e.^^^-rso **»©»»•?«, ^$^101^1 
Ax$as£Lfc^T&iz&©gey-r >*iiET£ is^n^^^BFf^^^^^^ 

<hfc0 ^"f^o 31 T", T ti, j] © ® £> £Sx 0 |» T ^»n«, 

Sfcfc*. -n«. <l*fc:ilS«RSlB<ll©«fc5«:a*8tt««^Vi»'&K:jft**5S#'r*. 
::t*, n-AX7-fHB, ft 1 ©£JS©7B!B«k X> fcfc S^bliafclftffl-LT 
fc^SfrfcUb, U—/\7, 7 4 )V?<D§ZW*&lf-$>T^±%fc35.Bft (T[i, j] 

9) eBy-r>«iE 

'^fy^S 5 9 015^ >MIE«> ft 3 ©&»©JBffiiEmnr*S. g*PH 

a±0i5i;, »4©*fls©jBffiT?tt, **H«©:*5-7y:/fl»«&*a&fcfi] 

©ttteRg»tt«#«JBH»^ ft 2 ©a£jfi©JgflS©tt##a!£ UTJB l>5 H <h#* 
ft 2 omgo^llijsi^fcaipiij^ii^wJij^^w^^f^^a 
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t> S MS \Z 43 U TliiJ UfcD-rn« £ H. fct;^ /h$&g|1£^&oT*> (2a+ 

i) x (2b+i) -y--r x©y-r >t&mx-*)i'j:<o E^ffimT'tyz^friz^fc-rz&iztf 
t n @ w § § z. t <d x # s -itn k sa mmm m \z & v % z> . 

~m3 <DmM<DMWt\z&^Tmm?%z.£bnsm-?&z> 0 m i ~if§3 cd^mcd^ 

¥fi^i;:*#&rf$#&3:®£K:W:, *<DMfttf¥-M.M£ LxmitiZ tite^ z. <h 
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